Comment:
In this patient, presumed to have had atrial fibrillation for two years, atrial-augmentation of lead Vi proved the existence of atrial flutter which had not been recognized clinically because of the extremely low amplitude of the flutter waves in surface leads. The regularization of the ventricular rhythm was thus shown to be related to the appearance of a regular 1:1 A-V conduction, and not junctional tachycardia. CASE 
(Fig 3)
This 64-year-old man was admitted to the coronary care unit of the District of Columbia General Hospital in a state of severe shock and an acute anteroseptal myocardial infarction, One hour after admission, his condition was basically unchanged but his pulse rate was noted to have slowed from 110 to 70 beats per minute. An electrocardiogram at this time showed complete right bundle-branch block, left axis devi- ST-segment elevation in leads 2, 3 and V6, together with right bundle-branch block, Same leads taken five hours later demonstrate a marked change of QRS axis. Three hours later, the electrocardiogram showed gross variations in the QRS configuration, an increase in rate, a shift from right to left bundle-branch block and an indeterminate rhythm. ation and prolonged P-R interval of 0.26 second. The QRS complexes also changed their configuration frequently and became dissociated from the P waves (Fig 3, leads 2 and  3 ). This ectopic rhythm had features of left bundle-branch block and a rate of 72 per minute. The proximity of the two rates caused fusion beats to occur in sequence (third and last beats in lead 3), thus suggesting an isorhythmic ventricular rhythm. An augmented atrial lead (Via) was recorded employing a float-in pacemaker catheter which was advanced percutaneously from the right antecubital vein without fluoroscopy. This lead showed the existence of a regular atrial rhythm at 144 beats per minute, with 2:1 A-V conduction. The entire procedure was completed in 12 minutes. In this case, the presence of 2 1 A-V block related to the extensive anteroseptal Inyocardial infarction, complicated by a severe cardiogenic shock was unknown, but was quickly demonstrated by an atrial-augmented V lead. The presence of right bundle-branch block and left axis deviation (bifascicular block), together with 2:1 A-V block strongly suggested a Mobitz II block most probably reflecting the extensive involvement of the interventricular septum and the entire intraventricular conduction system. CASE 3 (Fig 4) The admission tracing on this 71-year-old man admitted with acute myocardial infarction showed sinus tachycardia of CHEST, VOL. 63, NO. 6, JUNE, 1973 110 beats per minute, right bundle-branch block, and Q waves with ST elevation in leads 2, 3, aVF and V6. He was in a state of mild shock and was treated accordingly. Five hours later, his condition was deteriorating. The pulse rate was slightly faster at 128 per minute and a marked shift of the QRS axis to the left had developed. The P-R interval could not be measured with accuracy because of superimposition of the P waves on the T waves; however, they appeared to be slightly prolonged. About eight hours after admission the QRS complexes observed on the monitor showed frequent changes which were thought to represent shifts of the QRS from one to another of the above two patterns. The heart rate also varied between 130 and 146 per minute ( lower strip).
Because the condition of the patient was worsening the proved and the previous right bundle-branch block reappeared. though the P waves could not be identified (Fig 5 D) .
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PpP pp the parasternal needle technique advanced to the vicinity of the right atrium (V1 .(, ) ).
An intravenous drip of lidocaine at the rate of 2 mg per minute prevented recurrence of ventricular ectopia. The stylet of a 22-gauge spinal needle which had been inserted in the right fourth intercostal space just medial to the position of lead Vi was now used for atrial augmentation (Fig 5 E) . This procedure magnified the P waves sufficiently to demonstrate the presence of one P wave for one QRS, thus indicating the return of sinus rhythm, now complicated by first-degree A-V block.
DIscussIoN
In the past, esophageal and direct intracavitary right atrial leads have been used by a number of workers in the study of arrhythmias.1'347 In comparison with these techniques, the new method presented here is more accurate and of greater diagnostic assistance because it permits clear distinctions between atrial and ventricular depolarizations and requires only a single ECG channel.
The three cases presented here are representative of over 50 patients in whom atrial augmentation of the surface leads permitted analysis of complex arrhythmias without the necessity of using multiplechannel recorders. The technique is quite practical and even usable in the physician's office, the emergency room and perhaps in ambulances. Any surface lead can be atrially augmented. In employing atrial augmented leads, P wave augmentation greatly exceeds QRS augmentation, because the exploring electrode is much closer to the atrium than the ventricle. In the recorded lead, direct atrial potentials from the exploring electrode and indirect ventricular potentials from the surface electrode predominate so that analysis of the QRS remains possible. The atrial-augmented lead will lose its usefulness if the exploring tip is allowed to come too close to the right ventricle.
As pointed out above, the thin, highly flexible stylet of the 22-gauge spinal needle has proved completely safe in our experience. Continuous monitoring of the atrial-augmented lead while the stylet is being advanced toward the right atrium will prevent unnecessary intrusion into the cavity of the right ventricle. In fact, sharp, distinct P waves will be obtained prior to entry into the muscle or the cavity of the right atrium. Contact with the atrial myocardium can be recognized by the occurrence of an injury current after the P waves, usually in the P-R segments. We have used the needle technique only in the most urgent conditions in which the veins could not be entered or when there was insufficient time available for catheter insertion. In emergency situations, the needle technique of atrial augmentation is particularly useful when the float-in pacemaker catheter fails to advance into the right atrium without the help of fluoroscopy. Certainly, trau-maticpneumothoraxisa possibility and shouldbe looked for.
Finally, the present technique provides some improvement in terms of patient safety from electrical hazards compared to other systems of direct intracardiac electrography. Employing only one recording apparatus obviates the dangers inherent in the use of more than one recorder where potential difference may develop between the chassis of the machines and gain access to the interior of the heart via the exploring catheter or needle. It must be emphasized, however, that electrical hazards cannot be considered eliminated; and appropriate precautions must be taken to forestall delivery of stray electrical potentials to the heart. The detailed work reported in this issue by Rogers et al once again emphasizes the durable defense systems of the mammalian heart. Self-perpetuating and self-regulating mainspring of vertebrate life, the human heart is so well designed that normal man can withstand the weightlessness of outer space, the cold of the Antarctic continent, the oxygen demands of a four-minute mile, and the emotional stress of sudden pleasure or deep despair. And all of this with little change in myocardial oxygen tension. Rogers' data add a new vital function-avoidance of ventricular fibrillation-to the list of core processes which are successfully defended against a variety of environmental stresses. The only chink in its defensive armor, or so it seems, is the stress of excessive accumulation of hydrogen ions, the agent cited by H. L. Mencken1 as the ultimate enemy of human life.
SPECIAL COMMUNICATIONS
Hypoxemia
Current experience in critically ill patients, however, demonstrates a frequent association between cardiac arrhythmias and a variety of metabolic abnormalities.2 The authors are careful to emphasize that their conclusions, at seeming variance with clinical experience, should not be uncritically extrapolated to the bedside. Their important conclusion that the ventricular fibrillation threshold is a pri- mary protected variable in the rate-controlled heart of the dog exposed to acute stress is of great physiologic interest, but may not be directly applicable to the hospitalized patient with complicated cardiopulmonary abnormalities and longstanding metabolic deficiencies.
The difficulty in interpretation of these findings is A recent unfortunate clinical experience clearly demonstrates that acute respiratory acidosis with mild hypoxeniia can precipitate ventricular arrest. Routine arterial blood gas values were obtained in a 25-year-old man whose ventilation was controlled by a volume-cycled ventilator. Table 1 shows that studies the previous evening were completely normal, while routine studies obtained at 10:30 AM on November 7, revealed acute respiratory acidosis with mild hypoxemia. At about 10:45 AM, prior to completion of the arterial blood gas analysis, the patient suddenly became pulseless, blood pressure was unobtainable, and the electrocardiogram revealed ventricular standstill. The patient had not received digitalis, catecholamines, or aminophylline. Intracardiac calcium and isoproterenol, together with manual ventilation by means of a self-filling
